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functions as output ori which is connected to the same. Thus, the arrangement of 
shafts in the transmission basic unit is not modified. The transmission housing 
consists of at least one housing, which surroimds the transmission basic unit, which 
can be connected to a housing cover in the form of a transmission housing component 
that surrounds tiafe angular drive at least in part. Thus, the transmission basic unit of 
the invention jQoes not include elements that generate axial force that pushes against 
the housing/cover on the housing wall, such as a piston that operates in the axial 
direction/ 

[0005] In a particularly advantageous embodiment, the transmission basic 
unit includes at least one cylindrical gear pair with two matching cylindrical gears or 
an epicyclic gear train, which includes at least one sun gear, one annulus, pinion gears 
and a bar, where one element of these transmission elements constitutes the output of 
the transmission basic unit. The output of the epicyclic gear train will then be formed, 
for example, by the annulus, the bar or the sun gear of the epicyclic gear train or by 
the spur gear matched to the pinion in the cylindrical gear pair. The first bevel gear 
forms here the input of the angular drive directly. There are essentially the foUovsdng 
possibilities to achieve a rotationally fixed connection between the transmission 
element of the transmission basic imit that constitutes the output and the first bevel 
gear: 

a. positive lock 

b. non-positive lock 

c. a combination of positive and non-positive lock 

The connection between positive and non-positive lock is made in the simplest 
case by mutually complementary driving elements on the transmission element that 
forms the output of the transmission basic unit and the first bevel gear, which may be 
brought into active connection. These are most advantageously situated in equal 
distances between the transmission element and the first bevel gear, viewed in the 
direction of the perimeter. The driving elements may here be embodied as claws, 
which insert into specifically designed recesses, or appropriately formed toothing. 

1 y^nclusion of drivinfe elements on the first bevel gear and/or the transmission 
unit, which forms the output of the transmission basic unit, and matching 
complementary driving elements, such as driving recesses on the transmission 
element, which fora^ the output of the transmission basic unit, and/or the first 
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bevel gear seen in an axial direction/relative to the direction of the transmission 
axle, specifically the transmission Input axle, viewed in the installed position. 
2. Inclusion of driving elementsron the first bevel gear and/or the transmission 
unit, which forms the output of tne transmission basic unit, and matching 
complementary driving elements, such as driving recesses on the transmission 
element, which forms the output of the transmission basic imit, and/or the first 
bevel gear seen in a radial direction relative to the direction of the transmission 
axle, specifically the transr^/ission input axle, viewed in the installed position. 
[0007] The driving elements and the associated recesses or complementary 
driving elements, which may also be designed as recesses, are here most 
advantageously situated in the area of the circumference of the first bevel gear and/or 
the transmission unit that forms the output of the transmission basic unit. The 
inclusion of the driving elements is accomplished here as follows: 

1 . On the inner circumference of the driving element, which forms the output, 
and the complementary driving element on the first bevel gear on the outer 
circumference of the first bevel gear, or 

2. On the outer circximference of the driving element, which forms the output, 
and the complementary driving element on the inner circumference of the first 
bevel gear. 

[0008] The two specified possibilities have the advantage that the realization 
of the rotationally solid connection between the angular drive and the output of the 
transmission basic unit is possible without any additional fastening measures, but 
simply by pushing it on, where the secure connection in an axial direction is generated 
simply by the linkage of the housing of the angular drive, where the first bevel gear is 
supported, and the housing of the basic transmission. This type of connection of the 
angular drive to the transmission basic unit is characterized by a very small space 
requirement, which has a particularly positive influence on the total length of the 
transmission unit. 

[0009] An altemative embodiment of the invention could combine the angular 
drive, its housing and the required supports as a complete pre-fabricated unit with a 
transmission basic unit to an entire transmission unit. The possibility of removing the 
angular drive from the transmission basic unit as a modular unit creates the advantage 
that the transmission basic imit may be tested by itself even in the absence of the 
angular drive. However, the precondition is here that the transmission basic unit is 
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c L ^ Transmission Unit 

[0001] The invention concerns a transmission imit, specifically with the 
characteristics as described in the preamble to Claim 1 . 

Transmission units are known in a variety of different embodiments. One of the 
possible classification systems for transmissions relies the method chosen for speed / 
torque conversion. For example, the speed / torque transmission may be purely 
mechanical or may be combined with other conversion possibilities. Because the 
requirement of universal application of a transmission vmit, i.e. the characteristics of 
its incorporation into vehicles, has become increasingly significant, angular drives are 
used to link output in various angles to the transmission input shaft in such 
transmission applications. A significant problem of this method is that such 
transmissions constructed as combinations of units will tend to be very large, due to 
the required incorporation of the elements of the angular drive and specifically the 
element connected on the output end of the unit; this size, in turn, leads to difficulty in 
incorporating the unit into vehicles, because the space available for the transmission 
unit is typically very limited. 

[0002] Thus, the invention is based on the task of developing a transmission 
unit for use in vehicles with mechanical or combined torque transmission in such a 
manner that such a unit minimizes construction expense and space. 


^ [0003] The a61ution according to this invention is characterized by the 
chargercristics of^aim 1 . Advantageous embodiments are shovra in the dependant 
claims. 

5 ^^-^r [0004] The transmission unit includes a transmission input shaft and a 
transnSssion output shaft separated by a mechanical transmission unit. The 
mechanical transmission unit includes a transmission basic unit, which is also called 
base transmission, and an angular drive with a bevel gear drive, consisting of a first 
bevel gear and a second beyel gear, where the second bevel gear can be coupled to the 
transmission output shaft in an at least indirectly rotationally fixed manner, while the 
first bevel gear of this invention is in the irmnediate proximity of the output of the 
transmission basic unit and is directly coupled with this shaft, such that there is no 
intervening separate connecting shaft between the output shaft and the first bevel 
gear. Thus, the first bevd gear is not mounted on an extension of the shaft or is 
rotationally coupled with! a shaft, which supports the transmission element that 
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designed such that its working elements for the various transmission elements to 
realize the several speed increments do not exert any axial force on the possible 
closure or housing cover for the basic transmission, but that these axial forces are 
already dissipated in the housing by an appropriate design. This means that the 
transmission unit is free of elements to generate axial forces that act directly on the 
transmission housing cover in the vicinity of the output of the transmission basic unit 
and the angular drive. 

[0010] An especially advantageous embodiment realizes the solid connection 
of the first bevel gear with the annulus of a mechanical transmission unit that forms 
the output of the transmission basic unit. This embodiment may use particularly large 
diameters of the first bevel gear. This leads to a particularly short and compact 
design, given the resulting design of the second bevel gear, which connects to the first 
bevel gear. 

[0011] The insertion and removal of the second bevel gear, which is linked to 
the output shaft, is preferably done by way of the level of the flange of the entire 
angular drive. The position of the angular drive elements is independent of the unit 
suspension of the output, i.e. the transmission output shaft, which is why the supports 
do not need to be adjusted at the flange connection of the angular drive. 

[0012] The connection between the basic housing of the transmission basic 
unit and the housing of the angular drive to form the entire transmission unit is 
normally handled likewise by positive and/or non-positive locks. The housing for the 
angular drive may be either a single piece or, preferably, it may consist of multiple 
components. 

[0013] In an additional embodiment of the invention, a set of angular drives 
in the form of bevel gear drives with a first bevel gear and a second bevel gear, where 
the gear ratio for all theoretically possible angles between the input of the angular 
drive and the output of the angular drive is constant and where the outside diameter of 
the individual bevel gears, namely the first and second bevel gears, are also held 
essentially constant, can be assigned to a single housing with identical external 
dimensions. The adjustment in the position of the output shaft, which is required by 
the various output angles, and the position of the supports will be realized most 
advantageously by support units that can be integrated into the housing and can be 
exchanged. Given the specified preconditions, i.e. different output angles for a set of 
transmission units with angular drives, where the gear ratio is essentially constant for 
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all theoretically possible angles and where the diameter of the individual elements of 
the angular drive is essentially also constant with the set, the intersections of the flank 
lines with the transmission symmetry axis So will cover a specific area in the axial 
direction for various angles, if viewed from the transmission symmetry axis Sc. This 
area determines the design of the transmission housing. In order to have a uniform 
entire transmission housing, including the housing for the angular drive, i.e. in order 
to use one transmission basic unit in multiple transmission applications with the same 
transmission housing, the housing surrounding the angular drive will be manufactured 
in such a standard design that it is suited to house all theoretically possible or 
desirable angular drives. The limits are pre-specified in this instance. However, 
generally the basic housing of the transmission housing is designed for the 
theoretically desirable case that the intersection of the flank lines of the bevel gears, 
when inserted into the transmission, is in close proximity to the base of the 
transmission housing, viewed in an axial direction. For example, this may be the 
situation for an angular drive with an angle of 90*^ or even more than 90°. The precise 
determination should be limited to what is theoretically feasible, where the practical 
construction feasibility also needs to be considered. It is most advantageous to design 
a housing suitable for angular drives of 60° to 90°. The outside contours of the 
transmission housing for various angular drives with the essentially constant gear 
ratio i and an identical outside diameters dA of the individual bevel gears will remain 
constant, while the adjustment to the specific angular drives is made by the means to 
support the second bevel gear, which forms the output of the transmission unit. 
Among others, this has the advantage that the connection elements for the housing 
surrounding the angular drive, at least in part, and the housing for the transmission 
basic vmit for the entire set will have the same size, regardless of the size of the angle. 

[0014] All kinds of toothing are possible for the toothing of the bevel gears. 

[0015] In another embodiment of the invention, the cooling features, which 
are otherwise flanged to the cover of the basic transmission without an angular drive, 
are sited at the end of the angular drive. The required connecting lines will then no 
longer be handled by hoses, but are engraved as channels in the housing or may be 
incorporated there. 

[0016] In a design of the angular drive with a single unit housing, i.e. with 
exchangeable interior supports and removable support of the second bevel gear on the 
transmission output shaft, i.e. the shaft that forms the output of the angular drive, it is 
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feasible to design the second bevel gear in a different manner than for conventional 
embodiments. Here the transmission housing imit, which surrounds the angular drive, 
is first separated from the transmission basic xmit and simultaneously the solid 
connection between the second bevel gear and the transmission output shaft is 
severed, so that the second bevel gear is rolled out of the cavity of the housing 
surrounding the angular drive, once the transmission output shaft is removed from the 
transmission housing. This makes it possible to shift the entire bevel gear drive 
further in the axial direction into the interior of the transmission housing, i.e. in the 
direction of the transmission input shaft, because an opening to remove the second 
bevel gear in the direction of the symmetrical axis of the transmission output shaft or 
on the housing wall with a feed-through for the transmission output shaft is no longer 
required. The designed feed-through in the transmission housing will then need to be 
sized only for the feed-through of the transmission output shaft. 

[0017] The solution according to the invention is suited for any design of the 
transmission unit. Here it may be, for example, a purely mechanical transmission unit 
or a hydrodynamic-mechanical compound transmission. 

^^^^^^^^Sf^The solution of this invention/is explained by use of Figures, which 
show t^^oUowing: 

Fig. 1 shows a schematically simplified viy&w of a transmission unit according to the 

design of the invention in an axial direction; 
Fig. 2a and 2b 

show a schematically simplified view of the support of transmission output 
shaft A for two alternative angle^ between the transmission input shaft and the 
transmission output shaft; 
Fig. 3 shows the possibilities for addiig the angular drive in a simplified view 

corresponding to view A in Figures 1 or 2; 
Fig. 4.1 - 4.4 show the possibilities toi insert the transmission unit in bus propulsion 
I systenpis with alternative requirements. 

ng. 1%hows/the connection, which is designed according to the 



angular drive 4 to the transmission basic unit 25, by reference to a 
segment of an axial cross section of transmission unit 1 in a schematically simplified 
view. The transmission unit contains a transmission input shaft E and at least one 
transmission output shaft A. The transmission input shaft E and the transmission 
output shaft A are situatefl such that their theoretical axes of rotation Re and Ra 
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intersect at an angle. The transmission unit 1 contains at least on transmission basic 
unit 25, which is situated between the transmission input shaft E and the transmission 
output shaft A. The transmission basic unit 25 includes a mechanical transmission 
component 2 and a bevel gerar drive 3 designed as an angular drive 4, which is 
connected to the transmission output shaft A. The transmission unit 1 also contains a 
transmission housing 5, which consists of at least two parts. In the present case, this 
includes at least one transmission base housing 6 and a transmission housing 
component 7, which sui^ounds the angular drive at least in part and which can be 
connected to transmission base housing 6. However, the transmission housing 
component 7 may coi/sist of multiple components. 

[0020] The angular drive 4, which consists of the bevel gear drive 3, contains 
at least two connected bevel gears, namely a first bevel gear 8 and a second bevel gear 
9. The first bevel gear 8 is mounted coaxially to the transmission input shaft E. The 
second bevel gear 9, which has a solid connection to transmission output shaft A, is 
mounted at a certain angle to the first bevel gear 8. 

[0021] The theoretical axes of rotation of the various bevel gears or their axes 
of symmetry, which correspond to the theoretical axes of rotation of the transmission 
input axis Re and the transmission output axis Ra, intersect in a point 10, which lies 
on the axis of symmetry of transmission unit 1 . If the flank lines F of the toothing of 
the various bevel gears are projected onto a common plane E, they intersect with the 
transmission axis of symmetry Sg in this same point. The flank lines are identified 
here as Fgi, F82, and F91, F92. It is most advantageous, if the toothing of the various 
bevel gears consists of straight line toothing. However, embodiments with diagonal 
toothing or arced toothing, where the flank lines are arcs, are also conceivable. 

[0022] The arcs in bevel gears with arced flank lines may be circles, 
involutes, or epicycloids. In the case depicted here, the bevel gears have a constant 
tooth height Zhs and Zh9. The following description is based on the straight toothing 
shown in Fig. 1 . This description applies by analogy to other toothing. 

[0023] Angular drives 4 are designed for altemative angles between the 
transmission input shaft E and the transmission output shaft A for a specific 
transmission basic unit 25, where these angular drives are designed such that the 
individual flank lines for straight toothing or flank lines projected onto a plane with 
the transmission axis Sq may form altemative angles with the transmission axis Sg- 
The various angular drives 4, which are suited theoretically for housing component 7, 


7 
3 




WO 01/20195 


PCT/EPOO/08754 


designed for alternative angles between the transmission input shaft E and the 
transmission output shaft A, which are characterized on the one hand by an essentially 
constant gear ratio between the individual bevel gears 8 or 9 and on the other hand by 
essentially constant external diameters of the individual bevel gears 8 or 9, will 
exhibit intersections of their flank lines Fgi, F82, F91, F92 with the transmission axis Sq 
on a certain surface in an axial direction on transmission axis Sq. This surface, 
determines the design of transmission housing 5 or the housing component 7 
surrounding the angular drive. In order to achieve as uniform a housing 5 as possible, 
including the transmission housing component 7, for a transmission basic unit 1 with 
various output characteristics, i,e. with various angles between transmission output 
axis A and transmission input axis E, the second transmission housing component 7 is 
standardized such that it is capable of housing all theoretically possible or desired 
angular drives 4, where the angle between transmission input axis E and transmission 
output axis A acts as the only criteria of distinction, while the gear ratio and the 
outside diameter of the bevel gears are held constant for the various theoretically 
possible angles. The basic housing of transmission housing component 7 wdll 
therefore be designed for the two theoretical extreme cases, namely where the 
intersection 10 of the flank lines of bevel gears 8 or 9 of the bevel gear drive 3 is 
closest to transmission housing 5 and transmission housing component 7 in the axial 
direction or is furthest away from them. For example, the first extreme case may be 
the case of an angular drive 4 of 90"" or even an angle of more than 90"^. It is not 
necessary to make an exact determination, but it should remain in the theoretically 
possible range, with consideration given to the limitations imposed by production 
requirements. However, it is most advantageous to target for an angular drive with an 
angle between transmission input axis E and transmission output axis A in the range 
of 90° to <1 80°, where the angle <180° identifies the second extreme case. As was 
mentioned earlier, the outside dimensions for various angular drives 4 with essentially 
identical gear ratios i and the same outside diameters dA of the bevel gears 8 or 9 
remain constant, while the adjustment to various angular drives, specifically the 
position of the supports, is accomplished through design or treatment of the irmer 
surfaces of the housing, specifically housing component 7. 

[0024] The tight linkage of the first bevel gear 8 and the elements of the 
mechanical transmission component 2, as shown in this invention, may be 
accomplished by various means. The preferred embodiment shovm here was chosen 
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with a connection characterized by a particularly compact design for the entire 
transmission unit 1, because the first bevel gear 8 may have a very large bevel gear 
diameter. The connection is achieved here by a transmission element of an epicyclic 
gear train 27 of the transmission basic unit 25, which is simultaneously the output 15 
for the transmission basic unit 25 and thus the input for angular drive 4. The epicyclic 
gear train includes a sun gear 12, an annulus 26, pinion gears 13, and a bar 14. The 
annulus 26 of the epicyclic gear train 27 is the output 1 5 of the transmission. The 
linkage is achieved by a solid connection by positive and non-positive lock. The solid 
connection is labeled here as 33. It works by the connection of complementary 
driving elements 1 8 and 19 on annulus 26 and the first bevel gear 8. Thus, the bevel 
gear 8 is equipped with the corresponding exterior toothing 28, which can be 
connected to the complementary interior toothing 29 on annulus 26. It is preferable 
that the interior toothing 29 on annulus 26, which is included anyway, be used for this 
purpose. For this purpose, the annulus is designed to be elongated, when viewed in an 
axial direction as incorporated into transmission unit 1, such that, in addition to the 
pinion gears 34 of the epicyclic gear train 27, the annulus is connected to the exterior 
toothing 28 of bevel gear 8. For this purpose, bevel gear 8 has a corresponding 
exterior toothing 28 in a second segment 35, which is firee of the bevel toothing. 

[0025] Angular drive 4 is also associated with transmission housing 
component 7, which houses angular drive 4 and which forms an assembly unit with 
base housing 6, when installed. For installation as a prefab unit, the angular drive 4 
has matching supports 36 and axis 37 for support, which is permanently installed in 
transmission housing component 7. Transmission housing component 7 may be 
manufactured as a single piece or it may consist of several pieces, as is shown in Fig. 
1. The embodiment with several pieces is often preferred for ease of assembly. 

[0026] An embodiment of the angular drive 4 as a modular imit has the 
advantage that this entire unit can then be integrated in a simple manner in the entire 
transmission imit 1 . This is accomplished by pushing the outer toothing 28 and the 
inner toothing 29 of the aimulus together. This is then secured against sideways 
movement in an axial direction by connecting the first bevel gear 8 to housing 
component 7 and then connecting housing component 7 to the transmission base 
housing 6 of transmission basic unit 25, which results in the entire transmission unit 1 . 
Additional elements are not required to secure the unit. 
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1^0^ [0027] Figures 2a and 2b present a schematically simplified view of the 
support of transmission output shaft A for two different angles between the 
transmission/nput shaft E and the transmission output shaft A. The variation denoted 
by I corresipnds to an angle □ i of 60° between the transmission input shaft E and the 
transmission output shaft A, whereas the variation denoted by II corresponds to an 
angle cj^of 80° between the transmission input shaft E and the transmission output 
shaft 

[0028] Transmission housing component 7 also has a feed-through 23, which 
is the exit for transmission output shaft A. It is preferable that the feed-through be an 
opening of constant size for all housings 7. Here the maximum size corresponds to 
the entire range of angle a, which could theoretically apply to transmission output 
shaft A. 

[0029] /Transmission housing component 7 can be linked to transmission 
<g 8 by positive and/or non-positive locks. It is preferable that the linkage be 
fastened by spew and/or plug-type connectors. The recesses and holes in 
transmissioiy base housing 6 and transmission housing component 7 required to 
achieve the Ainkage are preferably formed such that rotation, viewed along the 
circumference of transmission unit 1, is feasible, such that altemative placements of 
bevel gear/drive 3 are possible, particularly with respect to placement of the second 
bevel gear 9 and thus the angular drive 4 relative to the assembly position of the 
transmission unit, and thus also in the position of transmission housing 5 relative to 
the latter. Possible positions are shovm in Fig. 3 for a view A corresponding to Fig. 1 
or 2. Tliis possibility is of special significance, if transmission housing 5 has a 
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ar structure that must be incorporated in a particular position. This is the case. 


whene\ er rills or channels for lubricants or the like must be included. The output 


ities relative to the mounted position are denoted respectively by A', A", and 


A"' in Fig. 3. 

[0030] The embodiment of transmission housing component 7 described in 
Fig. 1 and 2 also makes a different design of the second bevel gear 9 feasible, which 
differs from the conventional method. Whereas the second bevel gear 9 is removed in 
conventional embodiments in the direction of the axis of symmetry of transmission 
output shaft A, the embodiment of transmission housing component 7 according to 
this invention makes it feasible to remove transmission housing component 7 first 
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from the remaining transmission housing 5, then to separate the transmission output 
shaft A from bevel gear 9 and to roll the same sideways out of the cavity 1 1 formed 
within transmission housing component 7. This makes it feasible to move the entire 
bevel gear drive 3 in an axial direction further into the interior of transmission 
housing component 7, because the transmission housing component 7 is no longer 
limited in size by the size of feed-through 23 of transmission output shaft A to a size 
that would also allow removal of the second bevel gear 9 in this direction. 

[0031] Other possibilities to remove the second bevel gear 9 require a 
corresponding design of opening 23. This may be elliptical in an alternative 
embodiment for the feed-through of transmission output shaft A. The maximum 
dimension corresponds here to the outside diameter dA of the second bevel gear 9. 
The connection between transmission output shaft A and the second bevel gear 9 is 
severed first during removal and the second bevel gear 9 is led to the elliptical 
opening by tipping. 

[0032] The design of transmission housing 5 as shown in Fig. 1 to 3, 
particularly the design of transmission housing component 7, makes it feasible to use 
a common housing to enclose various angular drives 4. The output angle is 
determined only by the design or the assembly and finishing of the interior surfaces in 
the vicinity of the second bevel gear, which is connected to transmission output shaft 
A. The division of the housing into a transmission base housing 6 and a so-called 
transmission housing component 7 makes it feasible to move the angular drive 4 in an 
axial direction fiirther towards the transmission input shaft compared to conventional 
embodiments. This very short shape thus applies across the plane of the connection 
of the entire angular drive. The described preferred embodiment enables a free design 
of the output side, which results in a short size that saves material. The transmission 
base unit may be tested without angular drive 4. 

[0033] Fig. 4 exemplifies potential applications of a transmission unit 1 
according to the invention with a uniform housing, consisting of transmission base 
housing 6 and transmission housing component 7, by means of examples. Here the 
term "transmission housing" should not be interpreted to require complete coverage, 
but the housing may have openings, which may in turn be closed by lid-shaped 
elements. 

[0034] Fig. 4.1 shows the use of the transmission unit 1 according to the 
invention in a bus propulsion system with a transverse motor 30 to drive an axle 31, 
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which is designed to be located between the second and third door of the bus. The 
motor 30 is connected to transmission unit 1 for the pxirpose of gearing torque / speed, 
where output shaft 32 of the mechanical transmission component is in a coaxial 
position relative to transmission input shaft E. The propulsion to the axle is provided 
here by angular drive 4.5 1 in the middle of axle 3 1 . Here the angular drive 4.5 1 is 
mounted at an angle of 60° or 65°. This configuration is particularly useful for right- 
hand traffic. 

[0035] Fig. 4.2 shows an embodiment corresponding to Fig, 4.1 in a 
schematically simplified view by means of a top view of a bus propulsion system. 
The motor 30 is also mounted in a transverse position and the propulsion is likewise 
centered on the axle. The embodiment differs firom that show in Fig. 4.1 by a change 
of the flow of torque between motor 30 and transmission 1 . This embodiment is best 
suited to left-hand traffic. 

[0036] Fig. 4.3 and 4.4 show embodiments in so-called dropped floor 
propulsion systems, where the motor 30 is again movmted transverse to the direction 
of travel and where the propulsion of the portal axle 31 is not centered, i.e. offset, by 
means of an angular drive 4.53 or 4.54. The embodiment in Fig. 4.3 is best suited for 
right-hand traffic and the embodiment in Fig. 4.4 is best suited for left-hand traffic. 
The angle between transmission input shaft E and transmission output shaft A is here 


80°. 
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; of Reference Identifications 

Transmission input shaft 
Transmission output shaft 
Transmission unit 

Mechanical transmission component 
Bevel gear drive 
Angular drive 
Transmission housing 
Transmission base housing 
. Transmission housing component 
First bevel gear 
Second bevel gear 
Intersection of axes of symmetry 
Cavity 
Sun gear 
Pinion gear 
Bar 

Output of transmission 

Exterior circumference of first bevel gear 

Interior of annulus 

Driving elements 

Driving elements 

Feed-through 

Transmission basic imit 

Aimulus 

Exterior toothing 
Interior toothing 
Solid connection 
Pinion gears 

Second segment of bevel gear 

Support 

Axis 
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Fgi, F82, and F91, F92 Flank lines of the toothing of the bevel gears 
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